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IMPLICATIONS ANDPurpose: We aimed to examine the association between school grades at the age of 16 years and
problem gambling at the age of 17e25 years among Swedish females and males.
Methods: In a cohort design, we followed the 16- to 24-year-old participants in the representative
Swedish Longitudinal Gambling Study for 2 years, 2008/2009 and 2009/2010, generating 3,816
person-years of follow-up time. The outcome, incidence of mild and moderate/severe gambling
problems, was measured by the Problem Gambling Severity Index in telephone interviews. The
exposure was register-linked information about ﬁnal grades in compulsory school. The association
between school grades and problem gambling was estimated in multinomial logistic regressions.
Results: Low and average school grades were associated with increased incidence of mild and
moderate/severe problem gambling compared to high grades, adjusted for sociodemographic
characteristics, psychological distress, and alcohol use. Low grades, compared to high grades, were
associated with a higher risk of mild gambling problems for adolescent males, whereas the inci-
dence proportion of moderate/severe problem gambling was high for males aged 20e25 years
with low grades, among whom unemployment was also very high. Furthermore, we found a strong
and graded association between school grades and moderate/severe problem gambling for women
in both age groups, despite a low prevalence of gambling participation among females compared
to males.
Conclusions: Our ﬁndings show that Swedish youth with low school achievement have an
increased risk of gambling problems up to 8 years after school graduation, after control for con-
founding from sociodemographic characteristics, psychological distress, and alcohol use, and that
this association is stronger for females than males.
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concern [1]. Gambling, wagering money on games of chance,
becomes a problem when losing control and experiencing
adverse consequences, such as anxiety, family, and ﬁnancial
problems [2]. The prevalence of problem gambling, referring to
gambling problems of both high and moderate severity, is
generally higher among youth than adults [3,4] and among
young males than females [3e6]. Further, some studies show
that youth with a low socioeconomic background have more
gambling problems than other youth [7].
Problem gambling is linked to many conditions of importance
for young people’s development, such as depression, anxiety,
alcohol abuse, delinquency, disrupted relations, and a poor
school achievement [3,8], with some studies suggesting sex
differences in these associations [9,10]. When picturing a burden
of interrelated perils like these during adolescence, school stands
out as a possible provider of positive development, through the
achievement of certain abilities, a higher sense of inﬂuence over
life, and a healthier life style. Conversely, low school achievement
may lead into less favorable life-paths, with unemployment,
lower earnings, and health problems [11]. Such a scenario may
also include problem gambling as a detrimental factor.
Truancy, conﬂicts, and other deviant behaviors displayed in
school have been associated with problem gambling [12,13]; yet,
the association between school achievement and problem
gambling has been less researched. Some studies ﬁnd that poor
school performance co-occurs with problem gambling [14,15],
and it is possible that gambling leads to worsening achieve-
ments. However, the direction of this association is unclear, and
the process could be reciprocal. In a cohort of youth in Minne-
sota, poor school grades at the age of 16e17 years were associ-
ated with gambling problems at the age of 24 years [16],
suggesting that poor school achievement is on the path to
problem gambling.
According to Agnew [17,18], poor school achievement can be a
major stressor for youth, because of the failure itself and the
circumscribed opportunities that it might bring. Further, to get a
relief or distraction from such stressors, young people engage in
deviant behaviors [18]. Accordingly, youth with poor school
achievement could be more inclined to gambling because of
fewer predicted life chances and because gambling offers a relief
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Figure 1. The study design. The ﬁgure describes how register informationto result in a lower sense of context, contributing to worse well-
being and problem gambling, which could result in a vicious
circle [19].
To examine if low school grades are associated with an in-
crease in problem gambling, we studied the association between
ﬁnal grades in compulsory school and mild and moderate/severe
problem gambling in a cohort of Swedish 17- to 25-year-olds,
controlling for sociodemographic circumstances, psychological
distress, and alcohol use. Second, we examined if there were sex
differences in the association between school grades and prob-
lem gambling, given the sex differences regarding other psy-
chosocial problems associated with youth problem gambling
reported in some studies [9,10].
Methods
Study population and design
We used data among the 16- to 24-year-old participants in
the Swedish Longitudinal Gambling Study (Swelogs), initiated as a
stratiﬁed random sample selected from the frame population of
16- to 84-year-old residents in Sweden in 2008 (details in [20]).
Youth, in particular, 16- to 17-year-olds were oversampled to
enable in-depth studies of youth problem gambling.
Applying a cohort design, we linked register information
about grades in the ﬁnal school year to the Swelogs data, serving
as Time at Exposure (TE) (column 1, Figure 1). We followed up
the participants at the ﬁrst two Swelogs data collections, with
Time at follow-up 1 (TF1) in 2008/2009 and Time at follow-up 2
(TF2) in 2009/2010 (columns 2e10, Figure 1). Each participant
generated two person-years of follow-up time, except: (1) Par-
ticipants aged 16 years were excluded at TF1 because TF1 coin-
cided with their ﬁnal school year and (2) Participants with
moderate/severe problem gambling at TF1 were excluded at TF2.
The outcome was assessed retrospectively through telephone
interviews (see Figure 2).
We excluded 356 participants from analyses. Those who re-
ported no gambling but gambling problems were omitted (n ¼
5). Then, we excluded those who could have attended school
abroad because of immigration after the age of 15 years (n¼ 118)
or emigration before the age of 16 years (n ¼ 28). Third, we
omitted participants who, according to register information, had: Time at Exposure) and by Swelogs data collections 
009/2010.
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Figure 2. Selection of study participants. The ﬁgure illustrates how the study participants were selected from the Swelogs cohort. TE ¼ Time at Exposure; TF1 ¼ Time at
follow-up 1; and TF2 ¼ Time at follow-up 2.
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a disability or health problem. Finally, we excluded participants
with no registered grade but at least secondary school level of
education according to register information (n ¼ 31). Finally, we
analyzed data among 2,241 study participants generating 3,816
person-years of follow-up time (females; 1,642 person-years).
At TF1 and TF2, data were collected through telephone in-
terviews (postal questionnaires among nonrespondents)
covering gambling, health behaviors, and sociodemographic
circumstances. The response rate among 16- to 24-year-olds was
60.6% at TF1 and 70.3% at TF2. Register-based sociodemographic
information was linked to the data. The regional ethical board at
Umeå University approved of this study (see Figure 2).
Variables
We deﬁned the outcome as an episode of mild or moderate/
severe problem gambling during the previous 12 months,
measured by the Problem Gambling Severity Index (PGSI) in the
TF1- and TF2-interviews among participants reporting past-year
gambling. The PGSI consists of nine questions assessing prob-
lematic gambling behavior and adverse consequences coded as
0e3, with a sum-score of 0e27. One question was erroneously
dropped from the TF1-interview, and the value of the missing
variable was imputed using responses from another item [20].
The following categorization is recommended [21]: 0 ¼ recrea-
tional gambler; 1e2 ¼ low-risk gambler; 3e7 ¼ moderate-risk
gambler; and 8e27 ¼ problem gambler. The last two categories
are often collapsed to increase statistical power. The psycho-
metric properties of the PGSI have not been examined in the
Swedish population. Studies in other populations ﬁnd a high
internal reliability [22,23] but a low discriminant validity
regarding the low-risk and moderate-risk categories [24]. We
grouped gambling problems into three categoriesdMild (score,
1e2), Moderate (score, 3e7) and Severe (score, 8e27)d
comparing them with a fourth group with no such problems
(score 0 and nongamblers). Because only 14 participants had
severe gambling problems, we collapsed the last two categories
to: Moderate/severe gambling problems. The PGSI-score distribu-
tion in the study population is presented in Appendix.We deﬁned the exposure as ﬁnal grades from compulsory
school, retrieving this information from the Swedish National
Agency for Education. In 2000e2008 when our study partici-
pants graduated, each subject was graded as follows: not
passed¼ 0, passed¼ 10, passedwith distinction¼ 15, and passed
with special distinction ¼ 20, with a total grade score of 10e320.
We divided the total grade score into tertiles, including in the
lowest tertile, nine participants with a grade score of “0”
(equivalent to no grade in any subject) and 30 participants with
no registered grade.
We used register information from 2008 about age, sex,
ethnic origin, household disposable income and labor market
status. Combining information about the participant’s, the
mother’s, and the father’s place of birth, we classiﬁed ethnic
origin into: born in Sweden with Swedish parents/born in Swe-
den with one or two immigrated parents/not born in Sweden.
When one parent’s origin was unknown, the category for the
known parent was used. If both parents were unknown, the
participant’s origin was used. Information about household
disposable income (all sources, including beneﬁts) was divided
into quartiles (Q1 ¼ Low, Q2 & Q3 ¼ Average, Q4 ¼ High) and is
presented for households with or without parents separately,
retrieving this information from the TF1-interview. We distin-
guished three categories of labor market status as follows: stu-
dent/working/unemployed. Because few participants were
categorized as on sick leave, rehabilitation, or parental leave,
those participants were omitted from analyses.
We retrieved information about alcohol use, psychological
distress, gambling initiation and gambling participation from the
TF1- and TF2-interviews. We deﬁned alcohol use on the basis of
the validated [25] short version of the Alcohol Use Disorders
Identiﬁcation Test (AUDIT-C), assessing past-year alcohol use.
The Alcohol Use Disorders Identiﬁcation Test has a sum-score of
0e12 (higher scores indicating more use), and among 18- to 29-
year-olds, cutoff scores of 5 for risk-drinking, and 5e6 for de-
pendency have been shown to performwell [26]. However, lower
cutoff scores are generally used for women than men. We
considered none to average use as a score of 0e4 for males and
0e3 for females, high use as 5e6 for males and 4e5 for females,
and very high use as 7e12 for males and 6e12 for females. We
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questions assessing nonspeciﬁc psychological distress in the past
4 weeks with a sum-score of 0e24. Studies among adults classify
scores of 13e24 as probable serious mental illness and scores of
0e12 as probably nomental illness [27], and in one study, a cutoff
of 5 performed well in assessing moderate mental distress [28].
We deﬁned no/low psychological distress as a score of 0e4,
moderate distress as score 5e12, and serious distress as score
13e24. On the basis of information about when the participants
ﬁrst wagered money of their own, we deﬁned age at gambling
initiation as follows: 16 years or younger and at least 17 years (or
never). For those not remembering, the information was
considered missing. We deﬁned gambling participation on the
basis of information about any wagering during the past 12
months in these categories: Horse racing, bingo, number games,
sports betting, lotteries, electronic gaming machines (EGM:s),
poker, and casino games. Each category included games in
different venues, for example, the category bingo included bingo
in halls, online, and in car. The interviewer clariﬁed that only
wagering of money was of interest and gave several examples of
games in each category.
Analyses
Wecalculatedproportions of sociodemographic characteristics
suchasalcoholuse, psychologicaldistress, gambling initiation, and
participation by school grades (Table 1). Then, we calculated inci-
dence proportions of mild and moderate/severe problem
gamblingby school grades, andestimated theassociationbetween
school grades and mild and moderate/severe problem gambling
usingmultinomial logistic regressions (Table 2). Model 1 was age-
adjusted because thepotential inﬂuenceof school achievementon
gambling problems could vary depending on the participants’ age
and time passed since graduation. In Model 2, we considered
ethnic origin and household income (separating between house-
holds with/without parents) as potential confounders because
these factors can be assumed to be associated with school
achievement [29,30] and gambling problems[6]. Models 3 and 4
were adjusted for alcohol use and psychological distress as these
behaviors have been associated with gambling problems [3] and
school achievement [31]. Model 5 was adjusted for all potential
confounders. Then, we performed an age-stratiﬁed analysis
(17e19/20e25 years in 2009) (Table 3), and ﬁnally, an age-
adjusted sensitivity analysis in a subsample without history of
gambling problems at TE/TF1, with the ﬁrst episode mild or
moderate/severe problem gambling at TF2 as outcome (data not
shown).
All analyses were sex-stratiﬁed, performed with calibrated
population weights, in STATA 13.1 (Stata Corporation, College
Station, Texas). The population weights were calculated by Sta-
tistics Sweden as a product of a design and a nonresponseweight
multiplied by an adjustment factor, accounting for sociodemo-
graphic register information about the population. The weights
correct the sample to the known population, minimize bias due
to nonresponse, and account for the sampling procedure [32].
The sampling had 24 strata on the basis of the variables sex, age,
and a variable used to reach problem gamblers, derived from
sociodemographic register variables associated with gambling
problems [20]. Conﬁdence intervals [CIs] are on the basis the
standard maximum-likelihood variance estimator (MLE). We
controlled for if the MLE-estimator was appropriate using a
clustered sandwich estimatorwith the adolescents’ identiﬁcationas the clustering variable, which allows for intragroup correla-
tion, relaxing the requirement of independent observations. Very
small differences were found between the two estimates, indi-
cating that the residuals are uncorrelated with the independent
variables in the model; therefore, the MLE was retained.
Results
Sociodemographic characteristics, alcohol use, psychological
distress, and gambling by school grades
Overall, females displayed higher ﬁnal grades in compulsory
school than males with 47.1% ending up in the top tertile and
22.6% in the bottom tertile, of the grade distribution (Table 1). The
corresponding ﬁgures among males showed a reverse pattern
with 21.4% demonstrating high and 46.2% low grades. Among
women living with their parents and having low grades, a low
proportion (25.5%) belonged to a high-income household
compared to the corresponding womenwith high grades (64.5%).
For men, this association was seen regardless of whether they
lived with their parents. Furthermore, a high proportion (25.6%)
of males aged 19e24 years with low grades was unemployed.
Although alcohol use did not differ by school grades, a higher
proportion (5.1%) of females with low grades reported serious
psychological distress than women with high grades (1.1%).
There were large sex differences concerning gambling initi-
ation and participation but small differences by school grades.
Among males, approximately two-thirds with low (59.7%) and
average grades (64.7%) had gambled by the age of 16 years,
compared to less than half with high grades (47.7%). For females,
age at gambling initiation did not differ by school grades. Overall,
males reported a higher gambling participation than females,
particularly on EGM:s, casino games, lotteries, poker, and sports
betting. Men with low and average grades had a higher partici-
pation on EGM:s and horse racing and a lower participation on
sports betting, than menwith high grades. Females with low and
average grades had a higher participation on EGM:s than females
with high grades.
School grades and problem gambling
Incidence proportions of mild and moderate/severe problem
gambling were higher among males than females (Table 2). For
example, .3% of the females with high grades and 3.1% of the
corresponding males had moderate/severe problem gambling.
Although school grades did not seem associated with mild
gambling problems, the probability of moderate/severe problem
gambling was eight times higher for females (odds ratio, 8.61;
95% CI, 1.75e42.48) and twice as high for males (odds ratio, 2.02;
95% CI, .89e4.61) with low grades, compared to the corre-
sponding groups with high grades, adjusted for potential con-
founders. For females, the age-adjusted estimate of the
association between school grades and moderate/severe prob-
lem gambling decreased after adjustment for sociodemographic
characteristics and psychological distress and increased after
adjustment for alcohol use.
School grades and gambling problems by age group
Stratifying the analysis of the association between school
grades and gambling problems into 17- to 19- and 20- to 25-
year-olds revealed some further sex differences (Table 3).
Table 1
Sociodemographic characteristics, alcohol use, psychological distress, initiation in gambling for own money, and gambling participation by ﬁnal grades in compulsory
school among female and male youth in Sweden
Sociodemographic characteristics,
alcohol use, psychological distress,
gambling initiation, and gambling
participation
Female (person-years of follow-up time ¼ 1,642) Male (person-years of follow-up time ¼ 2,174)
Final school grade; proportion (95% conﬁdence interval [CI]) Final school grade; proportion (95% CI)
High (47.1%) Average (30.4%) Low (22.6%) p High (21.4%) Average (32.4%) Low (46.2%) p
Age in 2008
16e18 years 39.6 (32.2e47.5) 41.5 (32.4e51.2) 45.2 (34.1e56.8) 40.2 (32.3e48.6) 42.3 (35.9e49.0) 35.1 (29.9e40.7)
19e24 years 60.4 (52.5e67.8) 58.5 (48.8e67.6) 54.8 (43.2e65.9) .734 59.82 (51.3e67.7) 57.7 (51.0e64.1) 64.9 (59.3e70.1) .246
Place of origin
Born in Sweden with Swedish
parents
76.9 (68.9e83.3) 72.3 (61.6e81.0) 76.9 (66.4e84.9) 79.9 (72.2e86.0) 78.4 (72.5e83.3) 77.7 (72.6e82.1)
Born in Sweden with parent
immigrant
16.5 (11.1e23.9) 16.7 (10.3e25.9) 10.7 (6.0e18.4) 13.6 (8.2e21.6) 13.6 (9.4e19.2) 13.0 (9.2e18.0)
Born abroad 6.6 (3.4e12.4) 11.0 (5.4e21.1) 12.4 (6.6e22.0) .488 6.5 (4.4e9.4) 8.1 (5.7e11.2) 9.3 (7.3e11.6) .849
Labor market status in 2008
Adolescents aged 16e18 years
Student 81.4 (68.9e89.7) 88.1 (74.1e95.6) 85.5 (66.5e94.6) 91.5 (78.6e96.9) 91.9 (82.5e96.4) 93.2 (84.7e97.2)
Employed 18.6 (10.3e31.1) 11.9 (4.4e28.6) 13.7 (4.8e33.3) 8.5 (3.1e21.3) 8.1 (3.5e17.5) 6.8 (2.8e15.3)
Unemployed 0 0 .7 (.1e5.1) .707 0 0 0 d
Missing (n person-years) 0 4 13 2 0 18
Youth aged 19e24 years
Student 39.1 (27.7e51.7) 21.6 (10.6e39.0) 32.1 (15.7e54.6) 38.0 (26.1e51.4) 34.4 (24.8e45.5) 22.3 (15.4e30.8)
Employed 55.1 (42.7e66.9) 64.8 (47.4e78.9) 54.1 (34.2e72.8) 55.7 (42.3e68.3) 58.7 (47.7e68.9) 52.2 (43.4e60.9)
Unemployed 5.9 (2.3e14.3) 13.7 (5.4e30.5) 13.8 (5.2e31.6) .363 6.3 (2.1e17.7) 6.8 (3.3e13.6) 25.6 (18.8e33.8) .001
Missing (n person-years) 11 22 40 12 28 62
Household income in 2008
Households without parents
Low 61.3 (47.5e73.5) 50.4 (33.3e67.4) 66.9 (47.4e81.9) 58.3 (43.9e71.4) 39.0 (27.5e51.9) 45.0 (35.0e55.4)
Average 24.9 (15.0e38.3) 34.9 (20.5e52.8) 24.7 (12.0e43.9) 17.3 (9.3e29.9) 36.2 (24.9e49.3) 41.1 (31.6e51.2)
High 13.8 (6.8e26.0) 14.7 (6.4e30.4) 8.5 (2.6e24.0) .701 24.4 (14.1e38.8) 24.7 (15.1e37.8) 13.9 (8.0e23.2) .032
Households with parent
Low 6.7 (2.6e16.5) 7.1 (2.2e20.6) 1.8 (.8e4.1) .5 (.1e3.2) 2.6 (.7e8.9) 8.1 (4.8e13.4)
Average 28.8 (20.7e38.6) 49.2 (36.8e61.8) 72.6 (59.1e82.9) 35.8 (25.6e47.5) 42.6 (34.5e51.2) 54.1 (46.2e61.8)
High 64.5 (53.9e73.8) 43.7 (31.8e56.5) 25.5 (15.5e39.1) .000 63.7 (52.1e74.0) 54.8 (46.2e63.1) 37.8 (30.4e45.8) .001
Alcohol use (TF1 and TF2)
None to average 63.1 (57.0e68.8) 63.6 (56.0e70.6) 73.3 (64.0e80.9) 63.0 (56.4e69.1) 61.4 (56.2e66.5) 59.7 (55.1e64.2)
High 26.9 (21.5e33.1) 29.5 (23.3e36.5) 20.0 (13.0e29.4) 20.1 (15.3e26.0) 22.0 (17.8e26.9) 21.1 (17.5e25.4)
Very high 10.0 (6.7e14.7) 7.0 (4.3e11.1) 6.8 (4.3e10.5) .202 16.9 (12.4e22.7) 16.5 (12.6e21.3) 19.1 (15.6e23.1) .867
Missing (n person-years) 3 4 7 3 8 13
Psychological distress
(TF1 and TF2)
None or low 77.8 (71.9e82.7) 69.4 (60.0e77.3) 61.2 (52.4e71.0) 83.7 (77.7e88.4) 82.8 (78.2e86.7) 80.1 (75.8e83.8)
Moderate 21.1 (16.2e27.0) 26.7 (19.4e35.5) 32.7 (24.6e42.1) 14.7 (10.4e20.4) 16.0 (12.4e20.3) 17.5 (14.1e21.5)
Serious 1.1 (.4e3.2) 4.0 (1.4e10.5) 5.1 (2.5e10.1) .029 1.5 (.6e4.0) 1.2 (.5e3.0) 2.4 (1.1e5.5) .619
Missing (n person-years) 4 6 10 1 3 11
Age at gambling initiation
At least 17 years or
nongambler
47.1 (37.9e56.6) 44.4 (33.4e56.0) 54.2 (41.4e66.4) 52.3 (42.9e61.5) 35.3 (28.3e43.0) 40.3 (34.0e47.0)
16 years or younger 52.8 (43.4e62.1) 55.5 (43.9e66.6) 45.8 (33.6e58.6) .534 47.7 (38.5e57.1) 64.7 (57.0e71.7) 59.7 (53.0e66.0) .021
Do not know/missing
(n person-years)
109 88 66 43 64 103
Gambling (at least once at
TF1 or TF2)
Electronic gaming machines 8.5 (5.3e13.2) 16.5 (10.4e25.1) 16.0 (10.6e23.3) .054 20.3 (14.8e27.1) 26.9 (21.8e32.7) 35.8 (31.0e40.9) .001
Bingo 4.8 (2.4e9.3) 1.5 (.5e4.9) 4.7 (2.4e8.9) .173 2.4 (1.0e5.5) 4.7 (2.6e8.4) 6.0 (4.1e8.8) .171
Casino games 2.9 (1.4e5.7) 3.2 (1.0e9.9) 2.2 (1.2e3.7) .795 19.5 (14.2e26.3) 21.1 (16.5e26.6) 22.8 (18.8e27.5) .679
Horse racing 6.4 (3.4e11.9) 4.8 (1.7e12.8) 6.2 (2.8e13.0) .860 3.0 (1.2e7.0) 7.6 (5.2e11.1) 8.2 (6.0e11.2) .057
Lottery 44.8 (37.8e52.0) 49.5 (40.1e58.9) 42.9 (34.2e52.2) .586 43.4 (35.6e51.6) 43.8 (37.9e50.0) 46.1 (41.0e51.4) .794
Number games 8.2 (4.8e13.6) 4.0 (1.7e9.2) 3.8 (1.8e7.6) .127 7.0 (3.9e12.3) 12.5 (9.1e17.1) 13.8 (10.5e18.0) .084
Poker 7.9 (5.1e12.1) 8.9 (5.5e14.3) 7.3 (3.2e16.1) .894 40.3 (32.9e46.2) 42.3 (36.5e48.3) 34.6 (29.9e39.7) .136
Sports betting 5.6 (3.2e9.7) 8.3 (5.0e13.6) 6.5 (3.1e13.2) .600 40.7 (32.9e49.0) 36.6 (31.0e42.6) 29.8 (25.1e35.1) .044
The numbers are unweighted person-years of follow-up time, weighteda proportions with 95% CI, and probability values (p).
TF1 ¼ Time at follow-up 1 and TF2 ¼ Time at follow-up 2.
a Weighting by calibrated population weights. Standard errors were calculated with Taylor series linearization.
F. Fröberg et al. / Journal of Adolescent Health 56 (2015) 420e428424Among females, low grades were associated with increased
incidence of moderate/severe problem gambling compared to
high grades in both age groups, whereas average grades were
associated with moderate/severe problem gambling in ado-
lescents only. However, few females had moderate/severeproblem gambling, as reﬂected in wide CIs. Among males, low
school grades were associated with increased incidence of
mild gambling problems compared to high grades in adoles-
cents, and with moderate/severe problem gambling in 20- to
25-year-olds.
Table 2
Multinomial logistic regression. Associations between categories of ﬁnal school grade and problem gambling (mild or moderate/severe) among females (3a) and males (3b) aged 17e25 years
n Proportion (95%
conﬁdence interval
[CI])
Model 1 Model 2 Model 3 Model 4 Model 5
Odds ratio [OR] (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p
Female (person-years of follow-up time ¼ 1,642)
Mild problem gambling
Final grade (tertiles)
High 31 4.1 (2.3e7.4) 1.00 d 1.00 d 1.00 d 1.00 d 1.00 d
Average 26 5.1 (2.6e9.8) 1.27 (.50e3.23) .619 1.04 (.39e2.75) .936
1.04 (.40e2.73)
.929 .97 (.38e2.47) .941 .97 (.38e2.45) .943
Low 44 4.3 (2.3e7.9) 1.04 (.42e2.60) .928 .83 (.32e2.12) .694
.86 (.33e2.20)
.746 .74 (.30e1.83) .517 .75 (.30e1.86) .537
Moderate/severe problem gambling
Final grade (tertiles)
High 5 .3 (.1e.6) 1.00 d 1.00 d 1.00 d 1.00 d 1.00 d
Average 10 1.8 (.5e6.3) 6.91 (1.43e33.46) .016 5.80 (1.28e26.38) .023
6.03 (1.30e28.0)
.022 4.58 (1.02e20.51) .047 5.02 (1.03e24.35) .045
Low 18 3.5 (1.4e8.2) 13.22 (3.52e49.65) .000 11.20 (2.67e47.00) .001
13.95 (3.21e60.66)
.000 7.21 (1.73e30.01) .007 8.61 (1.75e42.48) .008
Male (person-years of follow-up time ¼ 2,174)
Mild problem gambling
Final grade (tertiles)
High 50 12.5 (8.8e17.6) 1.00 d 1.00 d 1.00 d 1.00 d 1.00 d
Average 123 16.5 (13.0e20.8) 1.40 (.87e2.32) .156 1.42 (.88e2.31) .153
1.42 (.87e2.32)
.163 1.38 (.85e2.25) .188 1.39 (.85e2.27) .193
Low 165 15.0 (12.2e18.4) 1.27 (.80e2.03) .315 1.25 (.77e2.01) .366
1.26 (.76e1.98)
.404 1.26 (.78e2.02) .389 1.23 (.76e1.99) .389
Moderate/severe problem gambling
Final grade (tertiles)
High 14 3.1 (1.5e6.2) 1.00 d 1.00 d 1.00 d 1.00 d 1.00 d
Average 35 4.7 (3.0e7.3) 1.64 (.69e3.87) .262 1.57 (.66e3.71) .307 1.53 (.64e3.68) .339 1.56 (.66e3.70) .307 1.55 (.65e3.71) .321
Low 63 6.5 (4.6e9.2) 2.22 (.94e4.96) .053 2.11 (.94e4.73) .071 2.07 (.92e4.64) .078 2.08 (.91e4.71) .080 2.02 (.89e4.61) .093
The numbers are unweighted cases (n), weighteda proportions (%), OR, 95% CI, and probability values (p).
Model 1: Adjusted for age.
Model 2: Adjusted for sociodemographic characteristics (age, origin, household income and lives with parents).
Model 3: Adjusted for sociodemographic characteristics and alcohol use.
Model 4: Adjusted for sociodemographic characteristics and psychological distress.
Model 5: Adjusted for sociodemographic characteristics, alcohol use and psychological distress.
a Weighting by calibrated population weights. Standard errors were calculated with Taylor series linearization.
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F. Fröberg et al. / Journal of Adolescent Health 56 (2015) 420e428426Sensitivity analysis
Examining the association between school grades and the
ﬁrst episode problem gambling at TF2 in a subsample with no
history of gambling problems at TE/TF1 (90.2% of the partici-
pants), the overall associations reported in Tables 2 and 3
remained, with minor differences in point estimates but with
wider CIs (data not shown).
Discussion
In a nationally representative sample, low and average school
grades at the age of 16 years were associated with increased
incidence of gambling problems at the age of 17e25 years
compared to high grades, adjusted for sociodemographic char-
acteristics, psychological distress and alcohol use. However, we
found some important sex differences. For females, there was a
strong and graded association between school grades and
moderate/severe problem gambling. Compared to high grades,
low and average school grades were only associated with mild
problem gambling for adolescent men, whereas for men aged
20e25 years, there was an association between low grades and
incidence of moderate/severe problem gambling.
To our knowledge, an association between school grades and
problem gambling has only been reported in one longitudinal
study before [16]. In contrast with that study, we found that not
only low grades but also average grades compared to high grades
were associated not only with moderate/severe gambling prob-
lems but also with mild gambling problems. These differences
could be because of different problem gambling measures,
categorization of school grades, and the fact that we stratiﬁed our
analyses by sex and age.
We found higher incidence proportions of gambling problems
for males than females. However, considering the low gambling
participation among females compared with males, incidence
proportions of moderate/severe problem gambling among
women seem high. Moreover, the association between low
grades and moderate/severe problem gambling was stronger for
females than males. Although men reported a high participation
in games associated with gambling problems [33] (EGM:s, casino
games, poker, and sports betting) regardless of school grades, the
women had a high participation in only one such game (EGM:s),
only in cases where they had low or average grades. In Sweden,
EGM:s are found in establishments licensed to sell alcoholic
beverages (except bingo halls); consequently, wagering on
EGM:s often occur together with drinking and other risk be-
haviors. Although school grades and alcohol use were not asso-
ciated in this study, alcohol use seemed to partly confound the
association between school grades and moderate/severe prob-
lem gambling for females. In another Swedish youth sample, we
found a positive association between alcohol use and gambling
problems for males but a reversed association for females [9].
These ﬁndings raise further questions about young women’s and
men’s gambling, such as alcohol use and other risk behaviors
among themselves and their friends, and the gambling context.
Unfortunately, we had little such information in this study.
We found that among females with low and average grades,
proportions of psychological distress were high compared to
females with high grades, as were incidence proportions of
moderate/severe gambling problems. Further, incidence pro-
portions of moderate/severe problem gambling were high
among 20- to 25-year-old males with low grades, among whom
F. Fröberg et al. / Journal of Adolescent Health 56 (2015) 420e428 427unemployment was remarkably high, consistent with studies
associating unemployment and problem gambling [34]. Ac-
cording to Agnew [18], strains, such as poor school achievement
or unemployment, lead to distress and the subsequent coping
through deviant behaviors. However, the direction of the asso-
ciation between strains, distress, and gambling problems is un-
clear, and, for the females in our study, the association between
school grades and problem gambling seemed partly confounded
by psychological distress and sociodemographic conditions. It
could be a reciprocal process, where low socioeconomic cir-
cumstances and/or psychological distress lead to lower school
achievement, causing further stress and social problems, turning
gambling into a destructive coping strategy.
Among adolescent men with low and average grades, inci-
dence proportions of mild gambling problems were high
compared to adolescent men with high grades, as was the pro-
portionwho initiated gambling by the age of 16 years. In a British
study, an early gambling onset often occurred within the family
and was associated with gambling problems [35]. This suggests
that an early gambling initiation, maybe within the family, could
be associatedwith the high incidence of mild gambling problems
among adolescent menwith lower grades in our study. However,
we had sparse information about the context of gambling initi-
ation. It could be argued that mild gambling problems are low in
severity, and that our ﬁndings indicate that school grades are not
associated with gambling problems among adolescent males. In
fact, the PGSI-developers consider mild gambling problems as
low risk [21]. However, in a psychometric examination, the PGSI
did not differentiate well between mild and moderate/severe
gambling problems [24]. Moreover, the PGSI was developed to
measure adults’ gambling problems, and it is unclear how well
the scale captures youth’s gambling problems [36]. One intention
when developing the PGSI was to broaden the individual
addiction perspective in existing scales to a public health
perspective on gambling problems [21]. Nevertheless, most
PGSI-questions were derived from existing scales addressing
individual symptoms. According to Reith [37], focusing on indi-
vidual symptoms only neglects the unequal distribution of
problem gambling over sociodemographic groups, which could
lead to structural measures not being included in prevention
[37].
Strengths and limitations
To our knowledge, this is the ﬁrst study examining the lon-
gitudinal association between school grades and gambling
problems in a nationally representative sample. However, the
response rates were low (61% at TF1, 70.3% at TF2). Although the
population weights that we used reduce bias to nonresponse to
some extent [32]; selective nonresponse and attrition could have
inﬂuenced the association between school grades and problem
gambling.
For example, in another study, we found that attrition to TF2
was higher among men and people with a low socioeconomic
background [5]. Given that the prevalence of problem gambling
generally is higher [7,38] and school grades lower [29] in these
groups, this selective attrition could have lead to an underesti-
mation of the association between low school grades and prob-
lem gambling in our study.
The relatively large sample size enabled sex-stratiﬁed ana-
lyses, which is often not possible because of the low number of
female problem gamblers. Yet, several estimates were imprecise,probably because of few cases in some categories. Further,
because the adolescent’s problem gambling took place close in
time to graduation, it could have caused the low school
achievement. However, our sensitivity analysis showed that low
school grades were associated with onset of gambling problems.
Another limitation is that a potential inﬂuence of school
achievement on problem gambling could depend both on the
participants’ age and the time elapsed since graduation, and the
study design made it difﬁcult to separate age from time. Finally,
because we lacked information about the onset of psychological
distress and alcohol use, the time order between those problems,
school grades, and problem gambling was unclear.
In this study, low school achievement was associated with
gambling problems up to 8 years after graduation compared to
high achievement, however with sex differences. Our ﬁndings
complement the question of how low school achievement might
lead onto a life path with social problems where problem
gambling is one component.
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